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NOTICE: When government or other drawings, specl-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any wey
supplied the said drawlngs, specifications, or other
data 1s not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveylng any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.
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THE AMERICAN UNIVERSITY
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Alfred weissler, Principal Investigator

"Cavitation Intensity leasuremenis by Chemical Meansg!
ONR Grant Number Nour(G)~-00055.-62
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The a’sm of this project is to develnp metiods for measuring cavitabion intensity
:Ez:on the-basis ol Lthe chemicai-changes proHUqu ~ It was-folt that such chemical

FEthode “would be a;usefu]~supvleﬁen» HoTFIHEE winds.cof cavitabion. svdglireteny:,
‘:::ba&od for 9Aample on snnolnmlycsﬂenca or setal eresion cr cavitation noiee.

The sonochemical reactian selected Yor the principal. emphasis wes the libera-
tiop of chlorine in water saturated with carbcn tetrachloride; ths amcunt of
¢hlorine prndured can be determlned by the sensitive color reautvon with
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and potassium jodide.

A sinmple pracedure wac evolved for comparing the smounts of cavitation in a
26 kc ultrasonic~cleaner tank under various ccnditions. Into aa crdinary O
glass test-tubea were pipetted 20 ml of water saturated with carbon tetra.
chloride, pluc . ml of ortho~tolidine reagent. The vescel was clzuped in
place in the center of the tank, at such a height that the water level waz
the same inside gs outside the tube. Ther the gerersior was turned or for a
specified time interval, usually ten seconds. 'The intencity of the yellow -
orange ¢olor produced was measuared ti s speutivohobomeber al 426 wa woue
length,

Using this method, it was found for examrle trat there is a linear regponse
tc equal tlmeaincrements of cavitationy slso, that the rate of CL*nr,ne
production hecomes greater when the Winp vellage je incrcaced (woick would
be expected Lo give more ultrasonic intensity aad more cavatation). Witn
LOC ke ultrascund also, thore was o linesr relaticr between rata of chlorine
production and plate current inm the ir civeuit.

Another interesting result with taa 2% ke uitresonic slaoner was that the
a cavitation was greatest ot the center of the lorizontal slane of the tanlk,

and fell off rapidly towards the sides, raoaching a vary low velve in the
m corners, Also, the height of the water in the tank had a large and eyclical

effect on cavitation intenuity, as if ths sracual inerease, in the length
‘F....' of the vertical column of water sbove tus transducer, was causing successive
tuning and detuning. The height interval Letwsen succescive resconances

ZI”TT;“‘““' corresponded to a half - wavelength of 26 k- sound in water,

i | Some work was also done on ancther soncchermical reaction: the coaversion of
m dilute potassium z.z:id phthalate solution (which is not fluorescent under

. m .1 wltraviclet) into a fluoresceiit substance. It was found that the fluorsa- -
N "1 cénce inteénsity prcduced-'"waa APPrOXidately “Tihear- functlon of the amount
of cavitatlon, much as in the carbon tetrachloride - lidine methoé. There
appeared to be no significant advantage in this fluuro scence method for
cavitation wmsasurement as compared with the colorimetric smethod.
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It was estgblished that the fluorescence was due tc the partial conversion
of the phthalate inte >~hydroxyphthalate, which is a well-known fluorescent
material, Differential spectrophotometry and spectrophotofluorometry were
among the techniques used to identify the 3-hydroxyphthalatc as a product
resulting from cavitation in the phthalate solution. Paper chromatography
confirmed this finding, and also indicated that other materials may be
formed as well, such as polyhydroxyphthalates. Some work on the chemistry
of these reactions ie continuing.

A graduate student, Mr. John Marinenko, is the research assistant on the
project; during the summer of 1962, a high school senior, Mise Michelle J,
Rich, also participated.

A paper on this subject was presented at the Fourth International Coungress
on Accoustics in Copenhagen at the end of August 1962. Some of the results
were included in a paper entitled A Chemical Method for Measuring Relative
Amounts of Cavitation in an Ultrasonic Cleaner" by Alfred wWeissler, in the
1962 IRE International Convention Record, Part 6, pp. 24-30 (copy attached).



